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FLOOD DISASTERS IN THE MISUMI RIVER

——Flooding and Damages of Houses——

By Yoshiaki KAWATA and Hajime NAKAGAWA

Synopsis

The main objective of this paper is to investigate relationships between characteristics of river
flooding and damages of houses in flooded districts. The Misumi River was flooded by the heavy
rains in July 23, 1983. As the river meanders in mountain area, the estimated flooding discharge
was over some three times of its capacity at the lower reaches of the river.

It is well known that number of houses swept away or severely ruined by flooding is related
to loss of human life. In this paper, the destruction processes of wooden houses by flooding are
confirmed with the eyewitness evidences of the inhabitants. When the depth of flooding is over the
ceiling of the first floor, the wooden houses can be easily swept away downwards. The
hydraulic force of the simulated current contributes to the occurrence of wooden house swept away
or severely ruined.
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Fig. 1 Physiographical map of Misumi River near Misumi and Go districts
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WIS, 19834 7 A23EI4FAT 0 Byt 38.8 m3/
sec =N, 1.6m3/sec ZHENICEFhZh 2 B
FEAKUTEELHRNEES C LIKK > TRD I,
DEKDHOZEICE LTI, %E, K& 74—
FEILETHRET 3HER, EMONEEFRILTHE
ZH#DLFEREBE SNTONE, TTTR, LRkt
DEEIIHRETH T EMBBNTREL, i, BER
WOTNET > THEBRICB T BRES L OBHED
5 YRERLCEERBDT, threshold FHKBET %
TR LT R, Tbb, Fig. 13 Hydrograph ot Tahara River
£<0.00lm - N or M=0
(2) iRtk - DURRA O EREIMA & B BIRIRIEIC
E 33 TORERBES LB DO TR EH
£, LledisT, 22 Tid Table 1 [R$ L5702

S
T

TAHARA RIVER

o Ami/sec) 3

S

19837 23
Time (hour)

MISUMIB.

«— UPPER STREAM } LEVEE_CROWN

SWEPT AWAY AREA
\ 1
}

51

- AOBREMEEZ, By —ATRABOFREAS w7 TTTTTT TR e cdbonn
EQLI IR BERFAT 5o T8, Case 1 3 Fig. 14 Scale of bank breaking near
BOEBRRCA EBONZBIRAET, ZBIIFKA Misumi Bridge

Table 1 Conditions of bank breaking in calculation

Case 1 l Case 2
. _ Immediately after inundation
Occurrence of levee breaking Q=8max at levee breaking meshes
Duration of levee breaking 10 min 10 min
. o Already inundated due to
Initial condition of flocd area back-water from tributary Dry bed
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WATER DEPTH WATER DEPTH

[Cdoo-10m [ oo-1.0m

73 1o0-20 ] 1o-20

2.0-3.0 20-30

B so0-40

Bl <o~ il <o-

G 100 ~200m §5oom

Fig. 15(a) Plan distribution of calculated Fig. 16(a) Plan distribution of calculated
water depth (15 min before water depth (5 min after brea-
breaking) king completely finished)

WATER LEVEL WATER LEVEL

1110 120m [ 110 120m
3 120 130 3 120 130
130 14.0 130 140
140 150 14.0 150
150 16.0 150 6.0
Bl 60 170 Bl 60 (70
S 3o0m 585 2o0m
12,0
Fig. 15(b) Plan distribution of calculated Fig. 16(b) Plan distribution of calculated
water level (15 min before water level (5 min after brea-
breaking) king completely finished)
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[ 0o-10.0 Mg

10.0-200
200-30.0
Il 00—
F-T55 %00 m S5 400 m
Fig. 15(c) Plan distribution of calculated Fig. 16(c) Plan distribution of calculated
hydraulic force (15 min before hydraulic force (5 min after
breaking) breaking completely finished)

BRTOKENE —2 1I0ET 2 7 H23E4H] 8BS0 ICBURE B & 8, BiRT T & TOFERHZ 10 min
ELT B, MR HEER Fig. 14 (ICRTBHEEL VB ONBIRBORMEE T, EXUTE4A »vad
HAR A BRE I B L CHRIRIC T T S5 b O TH 5, HIhORBRERSIHEETICH R L UTR
Bt LA ThHD, Fig. 11 i0i3Z OBUREFICAHEYN T B % » ¥ a RSN TS, —K, Case2i3, C
ORIRA v ¥ 2 lEBOT, AKOBRKDE U Eh SBUREI0ME TR Y 34, ThL DRI T
BENFEARDOREGHED AN OPKDFEABBLNEETH S,

4.3 SHEHRETOER

Figs. 15(a)~(c) i3, ZhZhBURERT, 7750 bFHI8 B35 E T 2K, KALE L BHEII O3
OHEMTH D, T OB, R IZRALTHAEZEFTRELTOIREICHD, KFEEHTS, =
R, EEHRT 4m PLE (®d, WEAKER 5m D ETHAH, BARE Sm QT TH5,) oK
BEFRLTOAFNE {, BIEEERE HIBIEF—HL T3, Fig. 15(b) 113, ERKAIBHRTRS
NTHED, SHEBRCHERREORBREEBNIL —HLTWE, —F, BHRKICELTE, BESE
EhER AT OERD BRI EAKM AR ERIZH G H 0, BHETHEIR TSSO, —TEn L LTg
HEAE TOABRMADKE ERHSBD 5NB, Fig. 15(c) OFEHOIED S, COMEMEERALT
PILVBROFENSRABTED, A THFORBBREE L EVIFRICHTD2{THA I,

Figs. 16(a)~(¢) 13, BHRZT 5 MROKE, KREBLTRENTOAEERLILSDTH D, KEBLT
KRB BERAT: THRERERE D, 20T SEBRICSI 3RENDOMICER L TAK ), Fig. 17
3, SEBRICET 3 HREANOAMEICET SHERRE, RRWEOLEM LETRLI6DTHS, 2k
HICRBHEIK XM RBEFAIIORSNEC A EOHBESMEOEECEDONE, WHRNOKE
WEEBOSHRHLEARE S EE N OFRABICA SN, HMIRHAMECREORERBRS CEELTVS
Fo, 20m¥/sec? P EORHKADDTIREHERE EORISHBPIZVRAMTH S, Thid, KEE 4m &
5 EMHIT 2 2m/sec BEEILD, 50 BEICHLTE, BRROMETREAPIPORAD
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MISUMI RIVER

(m/s2)B810.0 - 20.0 B .-

Fig. 17 Comparison between calculated distribution of hydraulic force and observed
distribution of swept away and severely ruined houses

FELS - CTHERNOATERBREAOERET 2ORKETRSH 505 CORBEOHRNDOBESREKELD
1 DO0ERIEELRA D EEDNS,

Fig. 18 |3, HMAFRELBFHOFRNCIZEERLLDDTH S, BB, OFhdbEIEhE
NOFRTE > THKILLTH B, Thdd, F—20RB52%2H5b00, XHFEOKREIVEEDE
BOH, 2EBOBEATHRTHRENOPEESKREL, §ERLIFEN ERBHEE S OHEBEKENSIE-> &)
EFEBOEND, 1272, Fig. T pobh b L5, ZBMBRICKERBIG—ICEEME L TOIENDT,
T L ZBHEPTOK T OHRICEBRBEOHEAICIAEOERREBEZO LV SIS 203 B5A4
ThHb, CHUOOKR LR KL ZRFODPEHEC OO TORRELERBRTHE, 2E¥OXIRHEED
HELASRIME S, $0b5, ANOIKLETE, BRBADOBAKR—RICER» S THRAHEIEODT,
BAOKE L BRFERORENZIIFABTH D, ThoDETHIHIKARAEDBE20REE LIEFICKRE L

o]
. 4
= & 50 & 50|
5~ e
w & 49 “ . 40
H o
& n 30 =30
g &3
4 3 20 - 529
o= aE
[ =
gz 3 10]
gz Z =
@ o P T S S ] 230 PR WO e S — |
6 5 10 15 20 25 30 35 40 45 50 % "0 5 10 15 20 25 30 35 40 45 50
HYDRAULIC FORCE F(m®/sec?) HYDRAULIC FORCE F(m*/sec?)
(2) (b)

Fig. 18 Comparison between calculated hydraulic force and percentile of damaged houses
((a); swept away, (b); severely ruined)
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2B &b b, ~F, BEOBAKIL, BHOBE
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FENicEBT UL, HNOBKI—BHOANTH S
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HROMELE L THOLNTHNE LD TH B,

(4] 100 200m
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B Case 2 LB AHAKNOHERRLEOHEEFT-T Fig. 19 Plan distribution of calculated
7590 SRARHEETORAR, WIS w0 o R i
tH, WARDIH 1, 800 m¥/sec (i UM TRAE Lz,

Fig. 19 3, Case 2 D&M FTEHES N BIBRT % 2 ERE L & SOHKEIONMHER LI S0
THb (WREH®D S DEAICEZETOMN, COBATORKNIOMENEKTH S C &ENEFREL

SHEFL TN B), Fig. 16(c) LHBLThbhBLHIC, DIRVHBEKINS LB >TNS, TDT EMD,
BAHIC 4m DL ESORKBEHFET S HTHIRNTAE L, BAMENMICHAT 2 BADH I WAHD
AICHEET AN EDTREDERTIREEZEZ Ethbh b, LU, BRMBODEIEAEDRREIC
& o> THICHEAD S DFRAKDORHEENT 5 & S WBAVEET 5 EEL o0, Tk &IRABA
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LT RERBH Do T oI, BAMCRTTEIMERI N TE D, JLEKPHARERES LUz
BB ERBRIICRT LT 72 &8, RERDENEEICE T 2 HADHRRELHNOEL» S b
HHiETEB, Lo T, BBAKOHRBOBED © 7 A BICHEREE D » BB KOTERT
BDOTRIES, THIV-THREEZE, HXOERBPERNVEL I~ TERRELIZLHUWbDETS
BEBESHH D,

5. #& B

19836F 7 A LRI X 2 ZRNOBUKILE L RBEEOCBRICOVT, BHiE L HEHTORBRCE

SOTERE L, BFAETIE, REFBOFROBEE LT, LEBRTOES, RKEN1BRELHL
BEFNPERL, BRICHBHLHD, THORRABDCEE U THET S CEMRELhicE N, %1
REFREO D 5 OFACE KRB OB, HRPEHES 2 VI3Z ML SABRNICHET L, BN
DINBEARDEBHS—RRICATH LBV ERR U, 203D, KEOHEER, BEENOFRELICONT
bHEEEMA I, —F, BEHETE, ExOELPREET->iICdbhrbbod, WEKOHREEKEDOR
TEROINLTMESD, BUEOHALR U REOFK « £ LHEENHZ  EEHR LI, 4% BE
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B%IC, BHEE S L ORRIEICKE LTS IEEIC » - SRR, WIHRER, BRETORR
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